Caldesmon phosphorylation in intact human platelets by cAMP-dependent protein kinase and protein kinase C.
Caldesmon is a calmodulin- and actin-binding protein present in both smooth and non-muscle tissue. The present study demonstrates that platelet caldesmon is a substrate for cAMP-dependent protein kinase (protein kinase A). Purified platelet caldesmon has an apparent molecular mass of 82 kDa on sodium dodecyl sulfate-polyacrylamide gels and can be phosphorylated in vitro by the catalytic subunit of protein kinase A to a level of 2 mol of phosphate/mol of caldesmon. Phosphorylation of caldesmon by protein kinase A results in a shift in the apparent molecular mass of the protein to 86 kDa. When caldesmon was immunoprecipitated from intact platelets treated with prostacyclin (PGI2) the same shift in apparent molecular mass of caldesmon was observed. Comparison of two-dimensional tryptic phosphopeptide maps of caldesmon phosphorylated in vitro by protein kinase A with caldesmon immunoprecipitated from intact platelets verified that protein kinase A was responsible for the observed increase in caldesmon phosphorylation in PGI2-treated platelets. The present study demonstrates that although caldesmon is basally phosphorylated in the intact platelet, activation of protein kinase A by PGI2 results in the significant incorporation of phosphate into two new sites. In addition, the effects of phorbol ester, collagen, and thrombin on caldesmon phosphorylation were also examined. Although phorbol ester treatment results in a significant increase in caldesmon phosphorylation apparently by protein kinase C, treatment of intact platelets with thrombin or collagen does not result in an increase in caldesmon phosphorylation.